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CLAIMS 



1 . An electron emission device comprising: 



1 an emitter electrode; 

I an extractor electrode; and 

I a solid-state field controlled emitter having a Schottky metal- 
SOTniconductor junction fabricated on the emitter electrode and electrically 
coupled to the extractor electrode such that an electric potential placed 
bem^een the emitter electrode and the extractor electrode results in field 
emission of electrons fi-om an exposed surface of the semiconductor layer 
of th| Schottky metal-semiconductor barrier. 

2. I The electron emission device according to claim 1 further 
comprising a Ipcusing electrode electrically coupled to the solid-state field 
controlled emitter. 

3. 'fflie electron emission device according to claim 1 wherein the 
solid-state field Controlled emitter utilizes Pt as the Schottky metal. 

4. ThV electron emission device according to claim 1 v^herein the 
solid-state field controlled emitter utilizes Ti02 as the semiconductor. 

5. The electron emission device according to claim 1 further 
comprising a dielect^c placed between the emitter electrode and the extracting 
electrode. \ 

6. The ele^-on emission device according to claim 2 fiirther 
comprising a second dielectric placed between the extracting electrode and the 
focusing electrode. \ 

7. The electron emission device according to claim 1 wherein the 
solid-state field controlled fitter is a flat emitter. 

8. The electron emission device according to claim 1 wherein the 
solid-state field controlled emiw^er conforms to a tip-based geometry, 

9. A process for fabmcating electron emission devices, comprising: 
forming an emitteqelectrode layer; 

forming an extractii% electrode layer proximate the conductive 
semiconductor layer; \ 

forming an aperture th^bugh a portion of the extracting electrode 
layer to expose a portion of theVmitter electrode layer; 
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10. 

claim 9 where 



i3rming a Schottky metal layer on the emitter electrode layer 
the aperture; and 
arming a conductive semiconductor layer on the Schottky metal 
ough the aperture, thereby forming a solid-state field controlled 

emitter 

A process for fabricating electron emission devices according to 
n the Schottky metal layer forming step comprises selecting Pt as 
the Schottky nSetal layer. 

11. l\ process for fabricating electron emission devices according to 
claim 9 wherem the semiconductor layer forming step comprises selecting Ti02 
as the conductS/e semiconductor layer. 

12. K process for fabricating electron emission devices according to 
claim 9 also coflnprising the step of forming a focus electrode layer above the 
extracting electfiode layer prior to the Schottky metal layer forming step. 

13. A process for fabricating electron emission devices according to 
claim 9 further comprising forming a spacer dielectric between the emitter 
electrode layer and the extracting electrode layer. 

14. A process for fabricating electron emission devices according to 
claim 1 2 further comprising forming a second dielectric layer between the 
extracting electrocfe layer and the focusing electrode layer, 

15. A srorage apparatus comprising: 

a storage medium having at least one storage area, the storage area 
being in onelpf a plurality of states to represent the information stored in 
that storage ^ea; 

at leasl one electron emission device to generate an electron beam 
current utilizefl to read and write the information stored in the storage 
areas, the electopn emission device comprising: 

an emitter electrode; 

an extractor electrode; and 

a solid-staie field controlled emitter having a Schottky metal- 
semiconductor junction fabricated on the emitter electrode and electrically 
coupled to the extractor electrode. 
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16. n^b storage apparatus according to claim 15 wherein the electron 
emission device fiirther comprises a focusing electrode electrically coupled to the 
solid-state field controlled emitter. 

17. Tne storage apparatus according to claim 1 5 wherein the solid- 
state field controlled emitter utilizes Pt as the Schottky metal. 

18. ifiie storage apparatus according to claim 15 wherein the solid- 
state field contrSlled emitter utilizes Ti02 as the semiconductor. 

19. ahe storage apparatus according to claim 1 5 wherein the electron 
emission devic| further comprises a dielectric placed between the emitter 
electrode and tl e extracting electrode. 

20. ' Tie storage apparatus device according to claim 16 wherein the 
electron emissi< n device further comprises a second dielectric placed between the 
extracting elect ode and the focusing electrode. 

2 1 . 'Bhe storage apparatus according to claim 1 5 wherein the solid- 
state field controlled emitter is a flat emitter. 

22. T^ie storage apparatus according to claim 1 5 wherein the solid- 
state field controlled emitter conforms to a tip-based geometry. 

23. TKe storage apparatus according to claim 15 wherein the electron 
emission device mirther comprises means of addressing said electron beams to 
storage areas on tne storage medium by a motion relative to one another. 

24. TheLtorage apparatus according to claim 15 wherein the electron 
emission device fiimher comprises means for addressing the electron beams to 
storage areas on thewtorage medium by beam steering. 

25. A memod of improving electron emission under partial vacuum 
within a solid-state fimd controlled emitter, comprising: 

forming junction between a high-electrical conductivity material 
and a low electron affinity material; 

injecting electrons across the junction from the high-electrical 
conductivity material to the low electron affinity material; 

applying aA electric field across the junction sufficient enough to 
induce electron em^sion from the low electron affinity material through 
the partial vacuum t® an information storage location within the high- 
density information fiorage device to perform a read or write operation. 
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26. A method of improving electron emissioj^s claimed in claim 25 
also comprising forming the high-electrical condu^tVity material on an emitter 
electrode. 

27. A method of improving electron emission as claimed in claim 25 
also comprising forming an extractonj^ctrode proximate the low electron 
affinity material, the extractor elg^ode utilized to apply the electric field. 

28. A method of ii^roving electron emission as claimed in claim 27 
also comprising forming accusing electrode proximate the extractor electrode. 

29. A methoo of improving electron emission as claimed in claim 26 
also comprising fonifling a tip-based geometry on the emitter electrode. 

30. Aimethod of improving electron emission as claimed in claim 25 
also comprisinig modulating the applied field to control the induced electron 
emissions t^om the low electron affinity material. 

3/. A method of improving electron emission as claimed in claim 25 
wher^ the junction has a barrier height ranging fi-om 0.1 eV to 2.0 eV. 
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